Aberrant neuronal connectivity in CHL1-deficient mice is associated with altered information processing-related immediate early gene expression.
In humans, loss or alteration of the CHL1/CALL gene may contribute to mental impairment associated with the 3p-syndrome, caused by distal deletions of the short (p) arm of chromosome 3, and schizophrenia. Mice deficient for the Close Homologue of L1 (CHL1) show aberrant connectivity of hippocampal mossy fibers and olfactory sensory axons, suggesting participation of CHL1 in the establishment of neuronal networks. Furthermore, behavioral studies showed that CHL1-deficient mice react differently towards novel experimental environments. These data raise the hypothesis that processing of information, possibly novel versus familiar, may be altered in the absence of CHL1. To test this hypothesis, brain activities were investigated after presentation of a novel, familiar, or neutral gustatory stimulus using metabolic mapping with ((14)C)-2-deoxyglucose (2-DG) and analysis of mRNA expression of the immediate early genes (IEGs) c-fos and arg 3.1/arc by in situ hybridization. 2-DG labeling revealed only small differences between CHL1-deficient and wild-type littermate mice. In contrast, while the specific novelty-induced increase in c-fos expression was maintained in most of the brain areas analyzed, c-fos mRNA expression was similar after the novel and familiar taste in several brain areas of the CHL1-deficient mice. Furthermore, in these mutants, arg 3.1/arc expression was slightly reduced after the novel taste and increased after the familiar taste, leading to a similar arg 3.1/arc mRNA expression after both stimuli. Our results indicate that, in contrast to controls, CHL1-deficient mice might process novel and familiar information similarly and suggest that the altered neuronal connectivity in these mutants disturbs information processing at the molecular level.